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To the Editor: 
We read with great interest the letter by Beyerlein et al1 that reported an association between 
exposure to high levels of PM10 and NO2 and early manifestation of type 1 diabetes (T1D) in Bavaria, 
Germany.  The authors had hypothesized a role for infections in such an association, based on an 
earlier study in which they had found an association between respiratory infections in the first year 
of life and islet autoimmunity among children at risk of T1D2, and research suggesting that ambient 
air pollution may exacerbate inflammation and promote respiratory diseases in young children3,4. 
We have previously reported in Epidemiology that T1D at ages 0-14 years shows long-term (6-year) 
cyclical variation in northeast England5.  Other research we have conducted in this part of England 
found evidence of space-time clustering6 and of temporal clustering, i.e. an irregular (non-seasonal) 
temporal distribution of cases7.  We interpreted our findings principally with regard to the possible 
involvement of an infectious agent; in particular, one that occurs in “mini-epidemics”.  The idea that 
ambient air pollution might be linked to T1D in children through the promotion of respiratory 
infections is intriguing.  Nevertheless, there are reasons for caution in interpretation. 
First, Beyerlein et al1 did not find any clear associations between inflammatory markers and PM10 
exposure levels.  This may suggest that any mechanism by which air pollution might affect T1D does 
not involve inflammation, at least based on the markers considered.  Second, the effect found by 
Beyerlein et al1 was specific to the 10th percentile of the age of diagnosis, corresponding in the whole 
dataset to ages less than 4 years, while no association was found for higher percentiles, 
corresponding to older ages at diagnosis.  In contrast, Muirhead et al7 found that that the evidence 
for temporal clustering of T1D was more marked at ages 5-14 years than at younger ages.  When 
discussing possible links with the hygiene hypothesis8, we highlighted previously7 the importance of 
timing of exposure, in that certain viruses might provoke autoimmunity when given late but be 
protective when given very early8.   We also noted that the time between exposure to virus 
infections and disease might vary between individuals and that our findings of temporal clustering at 
ages 5-14 years would be consistent with infection(s) acting on the immune system of susceptible 
individuals and leading to clinically observable disease in some of these individuals shortly 
thereafter7. 
These findings, taken together with an analysis reporting differences in autoimmune characteristics 
between children diagnosed with T1D before 5 years of age and those diagnosed at a later age9, may 
suggest different mechanisms – and possibly different risk factors - for childhood T1D at different 
ages.  Nevertheless, it would be valuable to see whether the results of Beyerlein et al1 can be 
replicated elsewhere and whether there is further evidence to link together air pollution, infections 
and T1D in children. 
 
REFERENCES 
1. Beyerlein A, Krasmann M, Thiering E, Kusian D, Markevych I, D'Orlando O, Warncke K, 
Jochner S, Heinrich J, Ziegler AG. Ambient air pollution and early manifestation of type 1 
diabetes. Epidemiology 2015;26(3):e31-2. 
2. Beyerlein A, Wehweck F, Ziegler AG, Pflueger M. Respiratory infections in early life and the 
development of islet autoimmunity in children at increased type 1 diabetes risk: evidence 
from the BABYDIET study. JAMA Pediatr 2013;167(9):800-7. 
3. Li Y, Rittenhouse-Olson K, Scheider WL, Mu L. Effect of particulate matter air pollution on C-
reactive protein: a review of epidemiologic studies. Rev Environ Health 2012;27(2-3):133-49. 
4. MacIntyre EA, Gehring U, Molter A, Fuertes E, Klumper C, Kramer U, Quass U, Hoffmann B, 
Gascon M, Brunekreef B, Koppelman GH, Beelen R, Hoek G, Birk M, de Jongste JC, Smit HA, 
Cyrys J, Gruzieva O, Korek M, Bergstrom A, Agius RM, de Vocht F, Simpson A, Porta D, 
Forastiere F, Badaloni C, Cesaroni G, Esplugues A, Fernandez-Somoano A, Lerxundi A, Sunyer 
J, Cirach M, Nieuwenhuijsen MJ, Pershagen G, Heinrich J. Air pollution and respiratory 
infections during early childhood: an analysis of 10 European birth cohorts within the 
ESCAPE Project. Environ Health Perspect 2014;122(1):107-13. 
5. McNally RJ, Court S, James PW, Pollock R, Blakey K, Begon M, Cheetham TD. Cyclical 
variation in type 1 childhood diabetes. Epidemiology 2010;21(6):914-5. 
6. McNally RJ, Pollock R, Court S, Begon M, Cheetham TD. Space-time clustering analyses of 
type 1 diabetes in children from north-east England: support for an infectious aetiology? 
Environ Health 2009;8 Suppl 1:S14. 
7. Muirhead CR, Cheetham TD, Court S, Begon M, McNally RJ. How do childhood diagnoses of 
type 1 diabetes cluster in time? PLoS One 2013;8(4):e60489. 
8. Rook GA. Hygiene hypothesis and autoimmune diseases. Clin Rev Allergy Immunol 
2012;42(1):5-15. 
9. Hathout EH, Hartwick N, Fagoaga OR, Colacino AR, Sharkey J, Racine M, Nelsen-Cannarella S, 
Mace JW. Clinical, autoimmune, and HLA characteristics of children diagnosed with type 1 
diabetes before 5 years of age. Pediatrics 2003;111(4 Pt 1):860-3. 
 
 
